Eighteen years have elapsed since Mr. A. J. King, Dr. Orpwood Price, and I produced our paper on Trichomonas vaginalis (King and others, 1936) , and I think I am right in suggesting that it then aroused considerable interest in the problem oftrichomonad infestation. The protozoan was regarded merely as a harmless saprophyte, as had happened during much of the time since Donne (1836) first drew attention to its presence in the vaginal exudate of women suffering from vaginitis, and the whole subject was, in general, overlooked.
Looking back, I have been wondering what advances, if any, have since been made in our knowledge of the life cycle of this trichomonad, its infestation of the vagina, and the treatment of the resultant vaginitis. On first thoughts I was inclined to say none, in spite of the considerable amount of literature that has been published; but the papers of Lanceley (1954) , McEntegart (1954), and Feinberg (1953) encourage me to say that there has been slight progress on the laboratory side.
It is my intention in this short paper to put forward certain ideas on the subject. I know very well that some of you will not agree with them, but in that case it is up to you to suggest alternatives. Many are my own views based on observations, experience, and reading during the last 20 years, in which my interest has been ever alive; most of them are supported by the findings of other workers. I do not propose to deal in detail with the symptoms and signs of trichomonad infestation of the vagina, but I consider irritation to be the most marked and universal symptom, though I am led to believe from questioning patients that it is not so intense as that accompanying the monilial infection due to Candida albicans.
Let us, at the outset, admit that we are still very much in the dark regarding trichomonad infestation. Here, for instance, are a few of the problems which *Received for publication, May 26, 1954 fPresidential Address read to the M.S.S.V.D. on April 30, 1954 beset us: How does the Trichomonas vaginalis enter the human host? Is it a purely venereal inifection ? Why are females apparently infested so much more often than males? Is the organism a true pathogen ? Why is the infestation in many cases so resistant to treatment ?
We are still ignorant of this common condition which probably causes more misery and discomfort than anything similar known to woman, and there has been far too little organized research. Donald (1952) also stressed this point in reviewing his series in which, however, there were twelve (5 4 per cent.) virgins, as he states, " in both the letter and the spirit".
There were 22 pregnant patients among my 600, and sixteen of these (72 7 per cent.) were trichomonas positive. Furthermore, the 274 trichomonaspositive patients divided into age groups at which the infestation, from the onset of symptoms, appeared to occur gave the result set out in Table I . 1 think that these figures again simply indicate that the majority of infestations occur during the period of greatest sexual and ovarian activity, as would naturally be expected. Venereal transmission may explain part of the picture, but I am not convinced that it is the whole answer. There is too great a disparity between the incidence of the infestation in the male and in the female. In the most recent studies of the male trichomonas infestation the incidence is estimated as varying between 5 and 20 per cent., though in three of my series, each of 100 cases, the highest incidence was 2 per cent. The highest incidence seems to occur in the Negro population of America. In my recent review of 600 female patients, the incidence, as already stated, was 45 6 per cent. Furthermore, Berstine and Rakoff (1953) (1925) stated that the trichomonad can survive passage through the ordinary house fly, and it has also been demonstrated adhering to the feet of flies. It is also interesting to note from the epidemiological standpoint that all strains of trichomonads will live for a time in milk though they do not give evidence of multiplying in this medium. I have kept them by this means and have observed them alive after 48 hrs when kept in the incubator at 37°C. though they had disappeared at 56 hrs. Whittington (1951b) has also demonstrated that they may survive in tap water.
The obvious criticism of this theory lies in the fact that the male does not become infested to the same extent as the female. We have already seen from the incidence that the male is a poor recipient of trichomonads, but this I believe to be due to some difference in the hormonic response of the sexes. That a certain amount of oestrogenic activity is required for the trichomonads to reach full maturity is suggested by the following facts:
(1) Trichomonas vaginitis is practically unknown in children; it is not seen before the approach of puberty. (2) It is never seen after the menopause has been firmly established. (3) Some observers have found that a better growth of trichomonads is obtained when their culture medium is reinforced with oestrogenic hormones. (4) The infestation is very common and often reaches its height during pregnancy, a time when there is an exuberance of oestrogenic hormones. This is probably due to the fact that the oestrogens produce a deposit of glycogen in the vaginal mucosa, thus providing carbohydrates which the trichomonads are able to utilize. For this reason oestrogens should not, if avoidable, be administered during treatment of an infestation.
With the object of ascertaining whether the time of onset of ovarian activity bore any relationship to infestation with Trichomonas vaginalis, the time of the menarche was ascertained from 532 patients (Table 11) . Returning to the ingestion theory, I should like to suggest that the trichomonads develop in one of three sites, the mouth, the intestine, or the vagina. In our original paper (King and others, 1936) it was suggested that:
in man the parasites isolated from various regions such as the mouth, vagina, bladder, prostate, and intestines, are specific for each of these localities, but the evidence of this is not convincing.
I am cognizant of the publications of Wenrich (1944) , Liston and Liston (1939) and other workers on the comparative morphological characteristics of the trichomonads but I still do not consider their arguments convincing; I agree with Wenyon (1926) when he writes that:
it seems quite possible that the three species of human trichomonads belong to one species and that the differences which occur are due to variations in nutrition.
He goes on to state that he has studied the trichomonads of the mouth, vagina, and intestine and that the oral and intestinal forms resemble one another so closely that it is impossible to differentiate them, and that this is also true of the smaller forms which occur in the vagina:
The larger vaginal flagellates are probably overgrowth forms. I also agree with Lynch (1922) when he states that:
it is impossible thus far to differentiate with certainty the trichomonads from the intestine, vagina, and mouth, and also with Andrews (1929) , who believed that the type of trichomonad found in the vagina could change into the type found in the intestines of men.
I was also interested to hear McEntegart (1954) suggest that there might be some connexion between the intestinal and vaginal trichomonads, and that it has been stated that their serological reactions are identical.
The specific theory is based mainly on the number of flagella possessed by the protozoan, the length * Burke (1940) (i) trauma of the vaginal epithelium during insertion or removal of the tampon; (ii) incomplete removal of the tampon. (Not infrequently one has to remove remnants of a tampon during routine testing and patients even forget them altogether until they report for examination for a discharge.) (iii) infrequent changing, which probably leads to improper absorption with incomplete drainage and the retention of blood with the products of menstruation in the vaginal tract, menstrual blood being an excellent medium for the growth of Trichomonas vaginalis.
It is interesting to note that similar investigations in monilial (Candida albicans) and gonococcal infections in this series showed that there was always a preponderance of infection where vaginal tampons were used. Thus, of the patients monilially infected, 10-4 per cent. wore the ordinary type of towel, while 11-4 per cent. used the intravaginal tampon. Of those suffering from gonorrhoea, 38-6 per cent. wore the ordinary type, and 44-7 per cent. the tampon.
I think it also interesting to note here that in the 600 patients the vaginal flora was as follows: of interest to observe that with a pH of 4 or 8 the trichomonads appeared to be inactive, and that at 4*5 and 7-5 the majority were inactive and the remainder very sluggish. Johnson (1942) has pointed out that there is a relationship between the size of the Trichomonas vaginalis and the reaction of the environment, the smaller types, akin to Trichomonas buccalis, being predominant when the acidity favours rapid multiplication, around the pH 5-5 to 6-5 group. The large trichomonads, which occur when conditions are not so favourable, may be either about to divide or may be slowly degenerating. The vaginal dis-charge which occurs in cases of Trichomonas vaginalis infestation, although acid, is less so than normal (pH 4 0 to 4-5). As Table III lies in the production of some preparation which will attack the protozoan through the blood stream, and to this end I have tried out most of the anti-malarial drugs, but with no success. The various chemical compounds now at our disposal undoubtedly cure some sufferers permanently and many more for varying periods of time, but for the majority, alas, the rule is relapse. In the series under review, 88 patients (32-1 per cent.) relapsed or became re-infested (who is to say which ?) and many defaulted. The fate of these is unknown but probably they wander from clinic to clinic hoping that some day somebody will strike on a preparation to cure them at last. In the present state of our knowledge there is no doubt that once a woman becomes infested her susceptibility to re-infestation or to exacerbations of the same infestation remains with her until some variable length of time after the menopause.
The antibiotics aureomycin and terramycin, for which some One is encouraged to believe in the existence of an encysted form which can remain dormant until conditions are more favourable. So far only pseudocysts have been found which cannot be cultured back into activity. Lydon (1945) described a resting phase in specimens from the male urethra as cells with a " hard " limiting membrane when viewed by the dark-field method. He had difficulty in distinguishing these structures from medium-sized epithelial cells. Wenyon (1926) (1941) , from his studies of vital stained and fixed smear-preparations of vaginal discharge, concluded that vegetative forms of Trichomonas vaginalis develop from cysts, later become amoeboid, and finally become encysted again. Schmid and Kamniker (1926) failed to demonstrate cysts in unstained discharge, but claimed that by using Gram's stain they could detect cysts which were dark with a pale nucleus, though the flagella, and sometimes the undulating membrane, were missing. Barlow (1916) , Hantke (1921) , Balkow Bensen (1910) , also described cyst formation.
I was hoping that Dr. J. G. Feinberg would be able to reactivate the dried Trichomonas which he brought in a bottle to our last meeting in the same way as I believe some bacteriologists are able to reactivate certain frozen bacteria, but he tells me that his attempt has not been successful (Feinberg, 1953 (1947) writes:
One also sees the motionless, rounded, hyaline forms with no apparent flagella. These are designated as pseudocysts which ultimately disappear and cannot be subcultured Is it not possible that this highly-organized protozoan, and such the Trichomonas vaginalis definitely is, reacts very differently in the body and in the test tube ?
We really know very little about the life cycle of Trichomonas vaginalis. 1 suggest that there is considerable scope here and also in the field of treatment for organized research.
